Zinc uptake and incorporation into proteins in T4D bacteriophage-infected Escherichia coli.
The metabolism of Zn2+ in Escherichia coli infected with T4D bacteriophage and various T4D mutants has been examined. E. coli B infected with T4D, and all T4D mutants except T4D 12-, took up zinc ions at a rate identical to that of uninfected cells. E. coli B infected with T4D 12- had a markedly decreased rate of zinc uptake. The incorporation of zinc into proteins of infected cells has also been studied. T4D phage infection was found to shut off the synthesis of all bacterial host zinc metalloproteins while allowing the formation of viral-induced zinc proteins. The amount of zinc incorporated into viral proteins was affected by the absence of various T4D gene products. Cells infected with T4D 12-, and to a much less extent those infected with T4D 29-, incorporated the least amount of zinc into proteins, while cells infected with T4D 11- and T4D 51- incorporated increased amounts of zinc into the zinc metalloproteins. In cells infected with T4D 11- and 51- most of the zinc protein was found to be the product of gene 12. The marked effect of infection of E. coli with T4D 12- on both zinc uptake and zinc incorporation into protein supports the conclusion that T4D gene 12 protein is a zinc metalloprotein. Additionally, these observations have indicated that this metalloprotein interacts with host cell membrane.